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3
Justification

There is an increased consumer need to be able to watch movies on Tablets and other consumer devices anywhere. Consumption of live and interactive content is increasing in mobile devices, and smart TVs is being widely adopted among consumers. There is also an increased need for TV industry to be able to reach connected consumers devices (smartphones, tablets and TVs) anywhere.
Video is an increasing traffic type which is gathering more importance in cellular systems, and is subject to provide more business opportunities in the realm of TV broadcast and on-the-go TV/video services:

· Over-The-Top (OTT) TV (e.g., YouTube, YouKu, Netflix, etc) is contributing a large portion of traffic volume onto 3GPP cellular networks, with mobile users consuming a wide variety of OTT services sharing the same 3GPP networks. Different OTT service providers have different QoE commitments to their subscribers. There is an interest from these OTT TV/video services to be able to reach their customers regardless of location, and available access technology. 
· There may be opportunities in the near future for LTE-based cellular TV broadcast services, in particular, free-to-air TV in some regions of Europe. 
Given the spectrum of possibilities/scenarios for TV/video service over cellular systems, the following aspects should be provided in an LTE-based solution:

-
An MNO (or group of MNOs) needs to interact with many 3rd party OTT/TV service providers. In order to avoid the management overhead of both operator and 3rd party content provider, the exposing of mobile operators’ service and delivery capabilities to external service/content providers should be investigated, and a flexible architecture that adapts to different OTT/TV service providers’ QoE requirements need to be investigated. 
-
Mechanisms to support collaboration/coordination between multiple MNOs to meet the increasing QoE requirements of OTT/TV services should be enabled (Use case 5 in TR 22.816). Multiple MNOs can deploy eMBMS enabled LTE networks and offer a cross MNO partnership to create a wide TV distribution network with high site density reaching all TV-capable devices to accommodate legacy digital TV standards i.e. MPEG2TS. Also, support for shared network architecture between MNOs in order to enable shared radio and network resources for delivery of broadcast content should be possible. 
-
Enable standalone eMBMS network (Use case 7 in TR 22.816), the possibility for an MNO to operate a linear TV service over an LTE network using either shared or dedicated network infrastructure and spectrum resources in eMBMS mode. The LTE network is operated as a standalone eMBMS network, i.e. without unicast. This network implements a minimum set of LTE functionalities and entities which are required to offer a linear TV service implements.

-
Enable a set of access, reception and charging models (Use case 8 in TR 22.816):

-
Free to air (FTA) which implies any receiver can receive the program at no associated cost. The programs are receivable by all receivers irrespective of whether they are subscribers of the MNO, roaming subscribers of other MNOs or are device or UEs that use receive mode not requiring any subscription.  FTA supports anonymity of reception, i.e. it is not possible to find out which program was received by the UE and viewed by the subscriber. 

-
Free to view (FTV) which implies only subscribers entitled to view the program can receive the program at no associated cost. The receivers of the programs are subscribers of the MNO or are roaming subscribers of other MNOs.

-
Pay per Program (PPP): The MNO may offer programs to subscribers entitled to receive the program and charges on a per program viewed basis e.g. all content on that program can viewed. The receivers of the programs are subscribers of the MNO or are roaming subscribers of other MNOs.

-
Pay per View (PPV): The MNO may offer programs as pay TV to subscribers entitled to receive the program and charges on a per view basis e.g. per movie (Pay per view (PPV)). The receivers of the programs are subscribers of the MNO or are roaming subscribers of other MNOs.

-
New business models/partnerships should be enabled, the subscription model needs to be more flexible than today, devices with subscription to OTT/TV service providers should be able to receive TV/video content over LTE without need for a cellular subscription to a specific MNO. Also, for e.g. free TV, the possibility of devices receiving TV content without any subscription should also be possible.
-
Receive only devices, e.g. devices that are not capable of transmitting over LTE need to be supported, in order to enable scenarios of e.g. residential TV consumption. Currently, in order for a device to receive MBMS service, it needs to connect and register to the network. Means for enabling devices to be able to receive broadcast service in anonymity are also needed.  
4
Objective
The main objective is to study enhancements to eMBMS architecture in LTE, due to the expected need for an increasing support of live and interactive content delivery, including Over-The-Top (OTT) content, TV service (including linear TV, Live, Video on Demand and also smart TV, and managed and OTT content) in mobile devices and enabling smart TV and receive only TVs in LTE, and providing flexibility to enable new scenarios. 
In particular, objectives include the study of eMBMS architecture enhancements to support TV service (including linear TV, Live, Video on Demand and also smart TV, and managed and OTT content) with the following components:

· Enable decoupling of content, MBMS service and MBMS transport functions, nevertheless enabling the capability for MNOs in control of BM-SC to monitor the end-to-end QoS, in order to fulfil possible SLAs with 3rd party content/service providers. Namely, an MNO should be able to make available the transport aspects of an eMBMS network to a third party content provider. An eMBMS transport layer should be able to transport TV service streams formatted not compliant to 3GPP standards.  A UE should be able to access an eMBMS transport session with the support of only transport metadata.
· Support fully modularized usage of MBMS service layer capabilities to flexibly support different technical needs of TV/video services and content providers for content delivery via eMBMS
· Enable standalone eMBMS network (Use case 7 in TR 22.816), the possibility for an MNO to operate a linear TV service over an LTE network. Identify minimum functionality required for such network. 
· Study whether support for shared eMBMS network architecture between MNOs is necessary in order to enable shared network resources for delivery of broadcast content. If so, study technical solutions.  
· Study whether it necessary to allow Video/TV services to devices with no subscription or with 3rd party content provider subscription only in order to enable free-to-air/free-to-view, etc.

· Study the required Provisioning/configuration for receive-only devices, i.e. devices that do not have uplink LTE capability, nor need to connect and successfully authenticate to EPC in order to be able to receive MBMS service.
· Investigate possible modifications to charging triggers to support free-to-air, free-to-view. 
The above objectives will be reassessed based on the normative service requirements that will be defined by SA1 corresponding to this work.
Interaction with SA4 may be needed, and study/work on SA4 is expected to cover the service aspects.
5
Service Aspects
None

6
MMI-Aspects

None.
7
Charging Aspects

Any potential charging impacts will be identified. Charging mechanisms will be defined in later specification stages. 

8
Security Aspects

Security requirements will be studied in SA3.
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Expected Output and Time scale
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